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FGRYARD

This report covers a pericd of substantial change o the Research
organization. Changes have occurred in the reporting relationshiy and in
the internal crganization as & result of 3 series of deep budget cuts and
staff reductions.

The last annual report covered the peried emding July, 1985. This report
rakes off from that point and provides most financial statistics through
the calendar vyeoar 1986, This dpcument is intended to make avaliabie
background information for the 1987 annual Research Advisory Board Heeting
scheduled for August.

in recent ye2ars, the Resecarch Section bhas been organized into two major
program areas: Highways and Facilities. Research programs are discussec
in that context. However, beginning with the 1937 Research Advisary Board
Meeting, Statewide Research will be noving to a consolidated program. The
1987 Research Advisory Board Yeeting represents a change from previens
years when separate advisory boards met to copsider new ideas for Bighways

. apd Fzeilities Program areas.
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1 RESEARCH AT DOTAPF
1.1 INTRODUCTICN

The Research Section is &8 subdivision of +the Alaska Depariment of
Trangpertation and Public Facilities {DOTAPF). The offices and
taboratories are jecated in  the Duckering Building on the Lampuz of the
Univer=zity of Alaska, Fairbankss Fairbanks. Alaska. Busginess hours are
7:30 AM to 4:00 FPM week days., The telephone numbers are (7077 474-2470 &
474-2480. The telecepy number s  (F07) 474-Z444. Mail for the Research
Section is progessed through the Department's Morthern HRegqion office. The
correct mailing address is:

Research Section

Alaska Department of Transportation
and Public Facilities

2301 Peger FRozd

Fairbanks: AK FF707

1.2 JUSTIFICATION

A Research Section is mzintained within BOTAPF to provide for certain
statutory respensibilities which can be generally described as
Iechnology Assessment. Citations found in the Alaska statutes which apply
te several DOTAPF responsibilities covered by the Regearch Sectien includel

AS 18.45.030
AS 35.10.&0
AS 35.10.70
AS 53.10.170
A% 35.10.170
A% 44.42.020
&5 44.42.055

[+ is not necessary here to fully describe Research Section activities
specificaliy related 1o sach citation: however: §t can be generaliy said
that the research functioen relatez to improvwing the titechnology with which
the State’s capital steck is  designed: constructed. operated and
maintained, By the eand of 1982, the S$State of Alasks had public
facilities valued at over 5 billion dollars. By maintaining & FKesearch
Section to centinually assess and improve the technolegy wsed im  cur
public faciiities the Department helps to protect this investment.

In additien teo Siate of Alaska reguirements. the Faderal Highway
fdministrations (FHUAY requires that each state that receives federal aid
under cost sharing provisions of the National! Highway Fund must maintain an
active program oFf highway oriented research and development.



1.3 PURPOSE

The Research Sectien is a statewide functienm which supports all regionzs and
divisions of DOTEPF and sther state znd federal dgencies as specified by
si=ztute, Within the Se¢tion: an active program of technically eoriented
resegrch and development iz maintained with the foellowing geals:

o Improve the safety and usefulmess of iransportation
systemns and public facilities to the user.

¢ Improve the serviceability and useful life of
transportation systems and public facilities.

o Redyce the cost of design, comstruction: maintenance
arnd cperations of transportation systems and public
facilities.

Te accomplish these goais: the Research Section cenductis investigative
projects applied to specific problems encountered by +ihe Bepariment, The
ebjective is to develop new technical knewledge and apply this knowledge
touwzrd a solution. Because of the applied naturs of Research Section
gctivities: projects of greatest interest tend to be those which can show
benefit fo an identified problem in a reasonably short time periads
ong to three yenrs,

It is appropriate here to make a distinction betwsen the Flanning and
Reseerch functions as carried out within the DOTRPF. Perhaps the best
comparison would be 23 follows!:

PLANNING: Collects data and maintains data bases of a general nature
concerning state transportatien systems =znd public facilities. This
information is then wused +to investigate the gpecific negcds of the
State to plan and prioritize new facilities: rehabilitation of existing
facilities, or changes and improvemenis on 2 cazge by casce bazis.

RESEARCH: LolTects data and perferms investigations of 2 wery specific
nature. This informatien is studied and analyzed in such a way as to
identify techniques or improvements which can be of a more general benefit
to state transporiation systems and public facilities.

A further distinction iz that while Plarning?’s function tends te b2 mere
broad: encompamsing social, pelitical: 2nd institutional issues &8s well as
technical. {he Research purview has remained c¢onfined primarily to the
technicai.

An additional mismion of the Research Section is te transfer information
abeout new and improved technoicgy to [Depariment professionals. Threugh
publications such as neusletiers: reports and eother media forms like
s¢mindre and workshopss the Research Section supports more than 5S00
endineers and other technically oriented professicnals erployed by DOTEPF.
These efforts help +to inject freshness-and innevation into the rouvtine
cperations of the Department.
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1.4 FPROCEDURES

Az a4 subdivigion of the Department of Transportation and Public Facilities,
the Research Section cperates under the general polities and procsdures
applicable to execytive branch agencies of state government . The
functionsl organization of the Research Section is shown in Figure 1.2.1.

In addition +to general policies ang procedures:. the Research Section
operates under procedures seecifically germene to the needs of the Section.
These procedyres are deséribed ip detail in  the Research Procedures
Mzrnual: Report HNo, AK-RD-81-18, The mest relesvant feature of these

procedures ig the project development process described schematically in
Figure 1.4.2.

Ideax for consideration come fronm 2 variety of zourcew; peth irside and
outgide of the Department. Thezse ideasz are then developed inte a ligt
proposed ressarch topics which im ultinmately submitied toe thke
Rescarch Advisery Beard for consideration at the amnual board meeting., The
Board is gnnually appointed from within the ranks of the Department. Board
menbers represent the breagd jinterest of the Department missien. They
ceme  from al] three gecdraphic regions of the Department and differ in
professional discipline, experience, and perspective, Together +they rank
the proposzals rresentied and produce a Prioritized list of project subjects

that the Research =tafs cam usé 8s a gquide in development of anm fAnnual Kork
Plan.

FIGURE 1.4.1
DOTEPF RESEARCH SECTION FUNCTIONAL ORGANIZATION

DOTEPF
COMMISSIONER

J

NORTHERN REGION
REGIONAL DIRECTOR

CHIEF OF NORTHERN
REGION PLANNING %
STATERIDE RESEARCH

REGIONAL STATEWIDE | RESEARCH
PLANNING RESEARCH ADVISORY
BOARD




FIGURE 1.4.Z2
BOTRFE
RESEARCH PROJECT DEVELOPMENT PROCESS

PROJECT IDEAS ORIGINATE
FROM WITHIN THE BIVISIONS OF DOTRFF
FROM OTHER AGENCIES
FROM THE PRIVATE SECTOR

L

RESEARCH SECTION STAFF REVIEW
IDEAS AND PROCESS INTO TOPIC LIST

TORIC LIST IS PRESENTED TQ THE
RESEARCH ADVISORY BOARD FOR

PRIOGRITIZATION
DOTLPF (AND WHERE RESEARCH SECTION
APPROPRIATE FHUA) ETAFF MATCH BOARD
REVIEW & APPROVE PRIORITIES WITH
ANNUAL UORK AVAILABLE FUNDS TOQ
PROGRAM DEVELOP BN ANNUAL
l WORK PROGRAM

PROJECTS PROJECTS
EXECUTED EXECUTELD BY
IN-HOUSE PRIVATE SECTOR

PROJECTS EXECUTED BY UNIVERSITIES
AND OTHER GOVERNMENT AGENCIES

For review of research preposals in July of 1986. two boards were convened,
One to consider proposals directed towdrd the Highway Research Program znd
one te consider proposals directed toward other DOTRPF responsibilities
Ccovered by the Facilities Research Program. A Tist of the 1986 Ressarch
Advisary Board membere is prezented below.
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Research Advisory Board Members for 19356

Highways:

MName Divigion Regqign
Jehn 3. Horn Maintenance & Operzations Morthern
Steve C. Sisk Degign & Conmstruction Horthern

Jo=l &, Craft
Jack R. Morrow

Mairtemance & Operations
Maimtenance & Operations

Nerthern {Nome)
Nerthern (Veldexl

Sandy Williams Dz=ign & Construction Southeast
Richard fi. Hamilton Meintenance & Jperaticns Southeagt
Hichael R. Tooley Design & Construction Central
J. Sieve McKean Haintenance & Operaticns Central
Leo Lutchansky Irnformation Systems Headgquarters
Bruee R. Freitag Enginerring & Operations Headquarters
Facilitieg:
Hame Division Reqion
Bob Venusati Besign & Constructieon Harthearn
Fred Barrett Maintenarce & Operations Horthern
Barbarz Urban Design & Construction Nerthern
Richard Roval flaintenance & Operations Northern
Harzl 4 Heeser Harine Trengportation

Syslem Southeast
Robert H. Yilsen Design & Construction Central
Ed Thompsan Design & Construction Central
Loren Rasmussen Engirerring & Operations Headquarters
Eric Jchnszon Statewide Mzterials Sectien Headquarters

With the priorities set by board actions +the Research Section ataff
integrates new projects into 8 program of continuing prajects within the
congstraints of available funding. Thi= cormplete program iz called the
fnnuail Wark Program (4WP)}. The AWP js  then approved by the Depariment
administrations and where federal highway funds are uzed. by the FHUA,
Once approval is given. Resesrch Section staff proceed to develop detailed
preject scaopess and budgets. From this point werk is initjated and the
prejects managed through to completion.

Prejects are executed in 2 variety of Ways:

o In-house. using Research Section staff and
laboratery facilities.

o By other Bivisions within the Department.
o By contract te a private company or nanproefit entity.

¢ By Reimbursible Services Agresment with anether
@gency or subdivision of State governmeni,



o By agreement with a men—State of ATaska governmental
adency or univergity.

In all cases; however. the projects are techrmicaily managed and fiscelly
centrelled by preoject managers within the Research Section.

There io one exception te this preject develcopment process. From time ta
time 2 special need for ftechnical informaticon will 2rise within 2 divizien
of the Departiment. Thiz may take the form of & new product which is being
considered for use: but has never been tested and evaluated under Alaskan
environmental conditions or similar special need. In such instances, =z
special project will be developed to address the problem i+ funds are
available. These special preijects are normally of very limited scope: can
ke completed In 2 relatively short perigd of times and have a wvery
pomitive benefit to cost ratio.
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2 RESEARCH PROGRAM
2.1 FACILITIES AND EQUIPMENT

Tha Regearch Program is housed in the Duckering Engineeriné Building on
the University of Alaska campus in Fairbanks. Regzearch eccupies
approximately 1,750 ‘aquare feet of office space and shares approximately
5:300 square feet of laboratorys skops and atorage space under a joint-use
agreement with the School of Enginesring. Shopa include carpentrys
machines weiding. and staging areas for construction and testing of
equipment.

Equipment:

Regearch Program's laboratery and tegting equipment include high
temperature ovens 2nd Jow temper2iure chambers for testing wmeterials under
broad temperature extreses, and hydravlic tegting machines for iensgion and
compression loading of wp to 250,000 pounds. One hydreulic test
unit iz equipped with 2n environmental chawber capable of testing samples
from -48 degrees Fahrenheit tc¢ +400 degrees Fahrenheit.

An “air-flow” window set up for thermal
performance testing in the guarded “hot-box.”

Environmental chambers include twoa walk-in c¢eld rooms for testing products
down to -20 degrees F.: and & 1 cu. meter chamber with a +350 dagrees F.
te =100 degree F. renge., An American Society for Testing Materials (ASTH)
guarded “hst box" thermal testing gpparstus i=s uged for measuring
the effective therpal conductivity of wWindows door and wali svgiens
under ¢ontrolled conditions.

The Research Section owns a gas chromatograph which can be used For a
variety of test applications. Host recently it has been uged 1o measure
gir dispergion in the cutdoor environment and air exchange rates inside of
buildings.



Facilities permit 2 wvariety of so0il testing. Comman tests imclude
conselidetion testing:. +trizxial strength testing: frost heave testings and
gradatien gnd aggregate zoundness tests, A jaw crusher iz gwailable for
preparation of sappies.

The Taberatery is equipped for a full range of standard tests for asphalts,
itneluding ductility, penetration: vigstogity: abson recovery, and mix
designs. In additions the Research Unit has special equipment for
indirect tensiie testing and for determining resilient medulus of asphalt
concrets,

Limited metallurgical testing can be done, in¢ludiryg Rockwel]l Hardness
clasgification: tensile strengih determinztion, and Charpy impact testing.
A4 muffle furnace is availeble.

A Faliing Weight Deflectometer (FUD} is avajlable far pavement condition
analysis. Algs available zre ryt meaguring equipment and a2 Mays Ride Heter
to determine reoadway roughness.

2.2 UNIVERSITY OF ALASKA

In addition to the facilities and egquipment shared by +the DOTEPF Research
Section and the University of Alacks Schos] of Engingering: the University
is alse an impertant resource for the canduct of Resgarch projects.
Through the Research Institutes of the University, such as the Institute
of Horthern Engineering (INE) and the Geophysical Institute (GI)y a large
number of the prejects are carried out uging faculty: staff and students.
At the end of 173&, there ware over 35 gctive Reimbursible Service
Agreements between +the Univergity and the Research Section. Thege
agreements were supporting over 30 man-months of Research facuity effort on
DOTEPF projecta. These 2lsc were supporting 29 engineering student
working on relevant research at both the Graduate and Undergraduate level],
In this ways the werk of the Research Section and the University
complement each other snd sperate inm a mutually beneficial manner.
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Z.3 ORGANIZATIONAL CHART

ALASKA DEPARTHENT OF TRANSPORTATION AND PUBLIC FACILITIES
RESEARGH SECTION

PLANNING AND RESEARCH

CHIEF
FACILITIES REZEARCH HIGHWAY RESEARCH
MANAGER : HANASER
SENICOR CLERK SENIOR CLERK
RESEARCH . TYPIST RESEARCH TYFIZT
ENGINEER ENGINEER
RESEARCH RESEARCH RESEARCH
ENGINEER ASSISTANT ENGIMNEER
)
MATERIAL ELECTRONICS RESEARCH
LAB TECH TECHHICIAN ENGINEER
Figure 2.3

2.4 STAFF

The organization chart, Figure 2.3, reflects the staffing plan of the
Research Section for 198&. The Research Program borrows engineering aznd
technician staff from other divisions of the Department during part of

the vear. Thege persannel bkring to Research their personal
knowledge of problems and often potential sclutions te problems they
face daily. These exchanges result in implementation af new

technolegies and a better understanding of areas in which the Research
Section can be most effective,

The listing below reflects those persons who worked in the Section for all
pari or fizcal year 1987.

Dearn 3. Baldagsari Engineering Assistant
lLora J. Bobo Clerk Twpist II

Al B. Brawner, PE Research Engineer
Richard U. Briggs Electronic Techrnician
Billy 6. Lonner: PE Senior Resegrch Engineer
David C. Eschs PE Highway Research HManager
Hikki D. Harlam Clerk Twpist III

Lerena #. Hegdatl, PE (position wvacant) Research Engineer




Leroy E. Leosnard. FE Facilities Research Manager
John O, Martin. PE Chief of Planning and Ressarch
Caral JI. Pederscon (positian wacant) Hategrials Lab Tecanician
Matihew K. Reckard. PE Resedarch Engineer

Jahn F. Rezek, PE S&2nior Ressarch Engineser

Barbara JI. Pineaulit Clerk Typist IXII

2.5 PROGRAMS
2.5.1 GENERAL

fis implied by the staffing diagram, +fhere are twe major divisions within
the Research Section regarding programmatic content: da Highways Research

Program ‘and 2 Facilitiea Resesarch Program. Theze distinctiens are
primarily relezted to basic 4ifferences in funding machanisms and
sources: byt alse corresponds to an extent, with emphasi=s areds within
the Depariment and specific ewpertigse oFf staff. The Highway Research

Program iz tihe more focused of the two. Similar to highway ressarch
efforts in other states, the Alaskan proqram is part of a natienwide
netwark of =state and regiconal highway research programs: and relies
mainly an federal fynds available from the FHUA under  the Highuay
Flanning and Researgh Program (HPR! with supplementary funding provided by
State of Alaska sources. The Facilities Program is less focused and mors
diverse in its areas of ¢concern. The Facilities Proegram ies neot directly
affiliated with an ordanized federal preogram and depend=s mostly on State
funding with supplemental funding coming from federa) sourcess such as the
US Department of Energys on 2 project by project basis. Az with manvy
parallel pregrams: there i= some overlap of subject areas where specific
resources make ongd or the other prodram the mest appropriate for a given
project. A breakdown of the major areas of emphasis and the approximated
Tevels of effort 2pplied within the twe programs is shown below.

Highuways FResearch Facilities Research
Bridges 8 Cuiverts.icisiainn...21% PuBTic Building=. s ecicevarvaceslll
Truck Damage Efforts...........20% Ermergy & WMHiltities. . iiinuurs .. 2204
Fermafrost Studies.....veivec..17% =T T s 1 4
Favement Design. . vcvrvrrsseas.s14% Aviation.iisressrriasararassas o178
Experimental Construction.......a¥ Trazining & Development... .u....7%
Frost Heave. .. ovavarnrrrerssns b HighWaws, svrrarerarasnsnsrrenss S0

High“a'}' Safefy.....1....“.....-...43
Traiming & Implementation..,....10%

Totale eiinsnrvnronnsnsansas.. 100% Totaleranusrarasnnassvinnsees 1008

fi more complete descripition of the afograms is presented in the fellowing
sections in:1u§ing specific project activities.

i
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2.5.2 HIGHWAYS
2.5.2.1 OVERVIEW

Highways Resecarch encompasses many different s=subject areas including
safetv, experimental construction studies, permafrost resgarch.
development of new design metheds: and environmental ressarch. Airfield
pavement structure and subsurface scite related research is also
commonly performed by the Highway Research stafi. due to their particylar
expertise in this area. The Highuay Research staffing plan consisis of
five engineering positions, one  electronics technician: and one clerigal
staff. Typically, Uriverzity of Alaska studenis al=c participate in
field and laberatary efforts on a part-time basis: and 2 computer
progranmer provides services as needed, This University of Alaska support
serves 2 vital need jn Alltewing staffing flexibitity for seadscnal work
while minimizing costs ta the Department, '

A breakdown of the Highway Research Program is first made on the basis of
funding scurces. Federal Highuays research funds are received annually on
a formula basis through the Highway Planning and Research {HFR) preogram.
Studies conducted with this funding must comply with the Code of Federal
Regulations (LFR), and are approved through the Federal Highwaws O0Office
in Junegu. This program iz termed the HPFR-Fart II Work Fregram. Other
highways related research work  is  funded with research money  from the
State's fapitai Improvement Projects (CIP) Program. This funding source
tevered the expenses of 2Z3% of the highway research werk done in 1984

# summary of 1984 ressarch efforts by subject area is a&s follows!
Bridges and Culverts:

{ur major research effarts in this area have addressed the question of fieh

passage reéquirements vEersus design standards and other-ggancy
stiputations. Work has focuzed on springtime upstream migrations of
spawning gravling. This pregram of tracking gnd Jquantifying fish

movements dyring periodes of high flow through tulwerts has been
accomplished through wvery successfiyl cooparative work between the
DOTEFF Environmental Section: the Department of Fish and Game and  the

University of aAlaszka. Haijer cost-benefits are expected from the
newly permitted wuse af culverts at certain locations in tieu of
bridges.

Truck Damage Effects:

Lead=-retatad damage to roadway pavement gtructures is being addressed
through 2 sisteuwide Pavement Manasement Program in which pavemeant
distress is monitered every second  wegr: truck-weighing-in-metion is done
to obtain actyal Toad data, and Falling-Weight-Deflectometers (FUD's} are
used to measure the seaconal strength wvariations of roadway structures.
With this dz2ta, the life of pavements can be predicted under different
truck mavenent sienarios and the cosis to ihe Siate of Alaskz can be
forecasted, -
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Fermefrost Studies:

feven studies comerize the Permafreost Research FProgram. Mozt of the
efforts in this area invelvs leng-term monitoring and gnalysis of different
experimenial roadway construction features, which Were desigrned to
redute or pravent the thawing of permafrost foundation goiles zand the

reTated settlement and ¢racking problems. Ingutiation Taverss peat
layers: toe bermsy  air cocling ducts: and selar screen/onow  sheds are
all seing evaluated under this program. Another significant effort

involves the monitoring aof deep permafrost temperature trends as a part
of the international studies of glaba) warming trends cauvsed by increasss
in atmospheric "greenhouse gasses,” Most of Alaska’s facilities located on
permafrost are expected to suffer from majer lomg—-term distress even if
the climate warms only slightly, Thermal model development to allow
predictions of the differant design features on  freezing and thawing of
reads and airfieids is another important part of thizs pregram.

Pavewent Degign:

The program of new design method ‘deve1opment involves =six active studies
retating te bath highway and airfield pavemenis. Asphalt and pavenent
taver properties and fatigque studieg: thermal ¢cracking studies, pavement
iife: +ield observation: and engineering fabric berefit observations
are parts of this program. A new pavement overiay design method is
currently being prepared bazsed on use of field strength and performance
datz in conjunction with elastic iaver anaiysis procedures.

Frast Heave!

Three active studies are ¢xamining frost heaving effects on soils and on
foundation piling. A new triaxial coenfinement cell has been developed for
heave testing of confined soils urider positive and negative pore water
pressures and under different oiress gtates, This equipment will serve
to improve the state of krowledge of how fraust heave can be contralled or
zliminated. A major 3-vear stydy of froet-jacking forces on  teot
PiTing waz compleated in 1984, New data were obizined which will assist
in the dJdevalopment of improved pife de=sign preceduras for frost
heaving seils.

Experimental Construction:

Highway designers accasionaily specify nmew and relatively untested
raterials or procedures for experimental use in highuay constructicn. The
Research Sectiom then wmonitors and reports on  the long—term performance:
with azsistance when poesible  frem the project construction staff.
Currentlv scome 127 experimenial features are being actively evaluated,
including =oil retaining and reinforcing systemss insulation layvers:
smbankment cooling s=svestems, and asphalt nmodifiers. More . than 25
evaluations have been completed and sumnarized by Research Report 85-14.
Thiz program has proven to be an effective means of encouraging designers
to fry rew meterials and methods,
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Highway Safetw:

Safety-related research has  focused an improving . wintertime tractien and
reducing stopping distances through improved sanding procedures and
specifications and on the use of more ice-retardant surfacing materials.
The Jdevelopment and +testing of non-corresive: de~icing compounds is
ancther component of the safety research progranm.

£.2.2.2 ACTIVE PROJECTS

The HPR-Program of Federal Highway funded highway research for 1984
invelved parts of federal fiscal vears (FFY) 1986 and 1987. This program
is best described by the program status @t the close of FFY-8&, which
ended Sepiember 30, 1784, At that time 27 projects were active including
£ix new studies initiated in FY26:, aleng with four administrative and
implementatien accounts which are required to meet Federal program
mandates. These administrative accounts provide for =taff calaries
for the research manager and secrstary positions, and covered the
expenges of Experimental Construction Feature evaluafions. Varizus
Impiementation activity costs including those for presentings publiishing.
distributing and prometing the results of previcous roesgarch studies are
atse included in this category. The following studies were active in
1984, In addition te HPR funded research: there are several highway
projects funded by the State Capital Budget. Theze are listed under
"S$tate Funded Highuway Projects.” Im tetzl, 35 projecie are decoribed.

HIGHWAY RESEARCH
ACTIVE PROJECTS 1986

BRIDSES aHD CULVERTS:
Eish Migration Through Culverts

Advisory Board Priority ¥4 in 1985
Project Hanzger [. Esch

Thig study of the abilities of migrating gravling to traversze upstrezn
through =2 highway culvert against wvarious water velogtities is being
performed in cooperation with the Department of Fish and GEme, and is
evaluating the culvert design criteria necessary to provide for fish
passage at the lowest possible cast.

Seutheast Hwdrology Study

Advisery Beard Priority #2 in 1924
Preject HManager I, Esch

This study is previding a hydrolegical evaluation of high-water streamflow

events on Alaska’s south and scutheast cozstal stresmss Ffor use in fish
migratien analvsis of culverts and bridge structures,
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Depressed Invert Culverts
Advigory Bozrd Pricrity B4 in 1924
Project Hanager [. Esch

The benefits are being evaluvated of fverticaity pesitioning) culverts more

deeply into sireambeds so the culvert boltoms can be coverad with rock fill
for enhancement of fish passage.

Eing for Piie Temmjion (84-11)
Advizory Board Pricority H15 in 1984
Preject Hanager H. Reckard

The benefits of welding slightly inclined fing onto the lower ends

of pipe
piles to incremse pulleut resistance wers evaluated in this field st

udy.

16"- diameter test piles.

River Training Structures
Advizory Board Pricrity #11 in 1982
Project Manager A. Brawner

Three different hydrolcgical compuier models For prediction
sediment flows weres tested and compared againet fieid data from
River iraining and control structures near Fairbanks,

of river and
the Tanana

13




TRUCK DAMAGE EFFECTS:

Pavement Overlay Design -
Advisory Board Prierity #5 in 1985
Project Manzager E. Lfonner

Recommendations for. a revised and improved everlay design procedure for
roadusy pavementis are being develop=d and tested under this project,
which was initiated at the reguest of the Federal Highway fdninistration.

Performance Life of Dverlays (84-43
Advigory Board Prioerity #8 in 1983
Preject Manager B. Connor

Thig study establizhed the typical 1ife cycles of pavement overlays in
Alaska depending on the previcus surface conditicn.

-

Fatique of Paving Materials (85-4)

Advigory Board Prierity BE in 1984
Project Manager B. Cannor

This laboratory study will investigate the fatigue properties of tvpical
Alaskan paving mixtures using test beams and =& flexural beam tecting
machines. '

Dalton Highway Performance
Requested by MEOQ
Project Manager D. Esch

This gtudy has examined different performance aspects and maintenance
prablems on the Daliten Highway and to analwvze the foundation ssils beneath
thiz route for thaw-stability and the feasibility for paving portions of
the route.

Impiementation of Falling Meight Defiectometer (FUD}
Departmental Preoject in 1985
Froject Manager E. Conner

Thie preject provided for 1he purchase of iwe new Falling Meight
Deflectometers which were given io +the Regions: alemgd with operator
training, maintenance: and pavement analvsis training for design engineers.
Thereby implementing state of the art pavement testing and analvsis.
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PERMAFROST STUDIES:

Gardiner Creek Air Ducks
fdvizory Begrd Pricrity HS i{n 1987
Project Mapager O. Baldassari

Field performance siudies of experimental 2ir-cooling ducts placed in an
embankment on permafrost are being made at zn Alaska Highuavy site near
Gardinar Creek.

Inlet and outlet of the experimental air-cooling ducks near
Gardiner Creek :

Degign Aids for Thermal Anaiysis
Advisory Board Priority HiS in 1983

Project Manager B. Connor

Various previovaly developed two-dimensional finite element thermal models
were tested and evaluated for uee in the engineering design of embankments
over perpgfrost.

Dynamic Compaction of Sinkheoles
fdviaory Board Priority #7 in 1984

Project Manager — M. Re=ckagrd

Field trials were done in 1984 and evaluated into 1986 to meagure the
benefits of recompacting ewxisting roadway embankments with a 10 +ten

drop-weight in areas which have become distorted from thermokarst pite or
“minkholeg."™
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Thaw Stabilization in mbankmnent
fidvisory Board Priority 810 in 1984
Project Hznager D). Esch

Field Testing of snow sheds: thermo-syphons, and roadside snow-removal is

teing done ai ihree sites to measuyre the benefits of the treatments in
reducing roadway glepe surface tempearatures,

Tensile Reinforcement of Roads
Advisory Beoard Priority #3 in 1985

Preject Manager B, Connor

Field tagt inztallations were conatituted wusing Jifferent high=strength
deosynthetics Ffor spanning svhsurface cavities of different widths a&nd

crientations: @nd are being evaluated for treep behavior and leng-tern
strength.

Geotextile Beinforcement over Permafrost
Advigory Beard Priority #3 in 1985
Project Manager [, Esch

Multi-Taver geotextile reinforced embankments, previously constructed at
three roadway tocations which have eéxperienced chronic permafrost thaw

relgted digtress, dre being instrumented arnd monitored to rmeasyrae
performance gver a three—vear period. '

Heat Trancfer Program Develapment
fdvisory Board Priority 7 in 198%
Project Hanager B. Connor

A user-friendly one~dimensicnal thepmal wodel is being developed using the

finite difference technique and incorporating surface energy balancs
consideration.

Permatrant Temperatures and Climate
Advizory Beard Priority #5 in 1984
Project Hanager D. Egch

Aecent neticnai Fredictions of a globa] warming trend are of particylar
cencern in Alaska; because muc¢h of our read system and several communities
&re on permafrost very close ta the melting point. This project funds
University studies which zre measuring the warming of permafrost at depth
at numersus remote sites where human disturbance iz minimat.



Costs of Subsidence From Permafrost
Advizsory Board Priority %11 in 1984
Project Yznager 0. Esch

The geal of this study is to determine the percentage of our highway
system mileage which rests on permafrost foundation solls the mileage
affected by chronic permafrost relzted distress, and maintenance and
operating costs to Alaskans as a resulit of the permafrost problem.

PAVEMENT DESIGH:

Evaluation of ACL.7S fsphalt

Advisery Board Prisrity #10 in 1981
Projeet Manager B, Connor

The leng-term pavement thermal c¢racking resistance benefits of a
softer—than-standard grade of asphalt are being investigated im this
five-vear field testing program.

Prediction of Fines in_Bage {84-2}
Advisery Board Priority K7 in 1983

Project Manager B. Connor

Because controlling the fines contents in the base courssz laver has proven
so <ritical to geod pavement performance; this preject was initiated te
provide road designers with am gppropriate quality criteria for use in
estimating the effects of crushing: placement, and compaction on fines
contents.

Effects of £3lt on Embankments (54-3)
fidvisory Board Prioritv #10 in 1983
Project Manager H. Reckard

The consequences of using calcium chioride treatments for dust conirol
prior to paving 2 roadway were evaluated by field sampiing and lab testing
in this recently completed study.

Corrglation of Modylus with Fines

Advizsery Beoard Priority #9 in 1984
Project Manager B. Connor

Thig study was initiated to develop a method for predicting the slastic
rroperties of untireated pavement structural lavers based on the fines
conitents of those layers. thereby providing a bridge betusen the old
empirical and newer ¢lastic snalysis desian methods.
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Hi-Float Emulgicen Paving
Advisory Board Priority #1 in 1984 .

Project Menzoer B, Connor ' R
' relativei# iowfcééi roaduay surfacé-treaimen{. zethod, daveloped ™ in
Canada: is being tested and evaluzted with twe experimental installations
in FH&BI:B,. ' _F.-
Favement Struciures ower Muskeyg (85-3)

fidvisery Beard Pricrity B2 in 1984

Preject Manager B, Connor

The perfornegnce of relativety thin roadway pavement structures over
peat-muskeg soils is being evaluated by field detflection testing and
elastic analysizg af pavementis 2t several Anchorage arez locations.

Field Mojstures by TDR
fidvigory Board Priority 82 in 1984
Project Manager D. Baldassari

A& newly developed method of measuring the subsurface unfrozen water

contents of soils: termed Time Dommin Reflectometry (TDR)y was tested b
eabedding. seénsors at  different depths in pavement structures at several
Fairbanks lecations.

Investigation of Uncrughed Enoe

Advigory Board Priority #7 in 1983
Project Manager 3. Baldassari

A field and laborateory evaluation was completed in 1986 of twe adjacent
roadway pavement structures comstructed with srushed and uncrushed gravel
bass course Jayers: to messure the benefite derived from specifving a
fractured particle content for this material.

fsphait gnd Aggregate Specifications

Advigory Beard Priority #3 in 1980
Project Manager B, Connor

This project involived laboratery study and anaiysis of the di fferant
specifications used for pavements an highways gnd airfields; and
development of recommended centract penaliy factor=s fer non-specification
bage course aggregates.
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Cost Effectivenesa of Geotextiles
fdvigery Board Priority H1 in 1985
Froject Hanager M. Reckard

Thim study is evaluating the bepefits of the numerous instailztions of
Engineering fabrice or "“gecolextiles" which have besn made i roaduay =at
readway construcltion sites for purposes of reinforcing anbankments and
aeparaiing weak soiis from pavement layver materiagls.

Contral of Thermai Cracks
Advisory Beard Priority Hif §n 1984
Project Hanager E. Connor

A new pavement section in the Fairbanks ares was constructed with sawed
crack control jointz which were then zealsd: to determine whether roaduay
cracking can be controlled to amooth-walled cracks by pra-=awing.

Shishmaref Gesweb Instrumentstion

Advigory Bogrd Priority #4 in 1934
Project Hanager EB. Connor

This study involves instrumentings monitoring: and evaluating the benefits
af 1he experimental sand confinement grids ingtalled in 198& +to extend
the Shishmaref Airport Runwaw. Uork will be completed after load tesiing
in the summer of 1987.

Installation of the experimental sand cenfinement grids.
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FRGST HEAVE:

Frost Hesve Versus Siress
Advisory Board Priority H& in 1782

Froject Hanager 0. Esch

Laberatory equipment was designed and fabricated to allow lab simelation
of actyal field frost-heaving conditions: which provide the major advances
in the science of predicting, and thersby controlliings, the frost heaving
of roads:; sirfields: and building foundations.

Erost jacking Ferces on Piles (84-12)
Adviscory Board Priority #17 in 1934
Project Mamager D. Esch

Two test piies equipped with strain and temperature sensors and subjected
to high field frost-jacking forces were monitored for the I785-886 winter
segson and data =analysis is being used to provide new information For
prediciing heave stresses for pole design purposes.

EXPERIMENTAL CONSTRUCTION:

Experimental Permafrast Studies

Advisory Board Priority #1 in 1921
Project Manager D. Esch

Various experimental construction features used at six roddway sites and
intended to protect roadway embankments from the thawing and settlements of
ice-rich permefrost foundationss are monitered anmd evaluated under this
project title,

HIGHHAY SAFETY:

Hot Sand Field Trials
Advigory Board Priority #2 in 1935
Preject Marager M. Recksrd

Three truck-mounted applicators for h¢ating and spreading readway sand were

purchgsed by the State equipment fleet and their field-effectiveness is
being evaluated under this study.
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2.5.3 FACILITIES

2.3.3.1 OVERVIEZY

The facilities Research Program addresses the physical and technical
problems of 211 non—highway facilities of +the UDepartment and supports
other State depariments according to statute. The Facilities staff alseo
handlies <—ome highuway oriented projects for which staff members are
uniquely quaiified but +the major effori is on other mades of
transpertation and the non—-iransportiation capital assets of the State
for which the Department has responsibility.

At the end of 178&: the program was staffed with five approved peositicns
as shown by the staffing chart. Thigs is a significant reduction ower
past wears and reflects the decline in State revenue experienced over the
past few yesrs. In spite of these reductions through atirition and
cersonng] transfers: a wvigerous preogram of regearch projecis was
undertaken. The elementis of the program were shown in Section 2.3.1 with &
corresponding level aof effort listed as a percentage of total pregram
effort. A brief description of these progrem elements with some expianatien
as to why they are covered follows.

Buitdings:

The State of #laska owns and operates over 2300 buildings of all
descriptions throughout the state. These buildings contain over 17.000,000
gquare feet of floor space and weould have =& replacement value
conservatively ectimated at more than twe billieon dolilars. The znnual
repair maintenance cost alone can vary from 2 te 10 million deilars:
and this figure deoes not include any janiteorial or operations costs.
The Facilities Research Program of DOTEPF iz the only state supported
effort remaining which is actively working on standardsy precedures, néw
materials and techrmiques: and design 2nd consiruction developmenis direcied
toward state buildings. To what extent Alaska will be gbhle teo
maintain and operate its vast and scattered inventory of buildings in the
future, largely depends on developing new ways of doing things. The harsh
environment of Alaska places stresszes on our buildings: unlike anywhers
elsze in the nation. frem the foundatien to the rosf. The State:
therefore: iz alone in developing ways to deal with ithese preblems.

Energy and Utilities:

The more than 2,300 buiidings in the state’s inventory must be continuwally
supplied with heat, electricity: water: and sewer. The harsh envirenment
and remot® lodistics of Alaska meke this # most difficuit and expensive
task. These state buildings can easily consume over 10 millicn gailens of
fuel il and parhaps :5 wmillion dollars worth af electricity apnuallw.
Attempting to reduce these enerdy cosmts through conservation methods
and improved energy efficiency of mecharnical and eleciric systems iz 2
major focus of Fecilities research. Our R&D preojects are coordinated with
public and private sgencies: such as the Alaska Power Authority and the
Blaska Village Electric Cooperative, to try and maximize the technical
effort 2nd gain perspective into the sericus +echnical probliems that

-
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exist. Inefficient diesel ¢enerzters and poor power guality add perhaps
several millien dolizars a~ year to the state’s cost "of repair znd
speration inm riural areas. Several of our projecis address this problem and
weg are one af the few organizations in the nation studying the
problems of small electric power systems. Power cotages: especiatly  in
the bushs each year cost the state significant amounts in repair of
freeze damage to utilitie= and plumbing. Fire iz dlwavs a threat in the
bushs and the Facilities programs attempis to address these oroblems " as
well by adapting fire protection and contre] technelogy to the Alaskan
conditions.

Mar ine:

Alaska. wunilike other states, csperates itz own transportation system
connecting with both the contiguous state and Canada. Thigy svstem accounis
for a tremendous investment in ocean—going vessels and part and harbor
facilities that Alaska owns. operates, and mz2intzins in the Alaska HMarine
Highway Svsiem. The Marine Highway System glone accounts for
approximately 40% of the DOTEPF eperating budget. The Facilities Research

- Program works with +he Operations Engineering sections of - the Marine

Highway System as well as the poris and harbors staff’sc of Design and
Construction in the various regjions., The focus is mainly on reducing
centinuing cests. Currently, this is = m2jor area of concern for the
Facilitjes Remearch Program: and we hope to strengthen our zuppert in the
future. '

Training and Development:

The Facilities Resezrch program manages a graduate student assistantship
program in Engineering at the University of Alaska in Fairbanks. Studenis
werk on  specific endineering problems faced by DOTEPF as part of their
graduate siudy progranm. This is one of our most <cost effective projects.
This portion of the preogram zise provides for ¢osts incurred to publish and
circulate reports and publications, and cenducts seminars and workshoeps,
all of which +transfer the technology developed by the research and
development process to others throughsut the state both inside and ouiside
of DOTLFF.

fiviation:

The State of Alaska is alse unique in that it owns 2nd  operates over 200
girports throughout +the state, Thig is many times mere than any other
state and represents tens of milliona of dolilars invested. The ongoing
operation and maintensnce costs of these facilities and their support
systems are ever—-increasing burdens on state revenues. Particularly in
rural Aleska, the safety record of air iransportation falls far below that
of the rest of +the nation. Our research and development projects are
aimed at both decreasing these costs and improving the safety of &ir
transportatien wherever possible through innovative technology. Mew ideas
absut runways: navigation and landing aids. airfield lighting: weather
infermziion disszemination, and pateniially useful develepments in asviation
are continually investigated.




Once experimental, Tiltrotor aircraft may soon be used commercially in
Alaska, eliminating the need for long runways in rural communities.

Highwty Regegrch!

Although the bulk of highway research Bnd development projects are kRandled
under the Highways Program: there are currently twe active projects in
which the Facilities Prograam is supplesmenting the Highuaye Pragram.
Carbon Heonoxide peollution in both Fairbeznke and Ancharage (hotk cities
are designated by EPA as non—compliance areag) centinues to threaten ouyr
federal highuay dollare as well as our cardiovescular syetens. Our
research in gir potiution modeling is aimed at providing-planners and
Degign and Consiruction with betier +toole to predict CO impacts when
modifying the urban highways or the traffic contrel svstemsz. Such work
should minigize environmental impacts and help keep ugs within coempl iance
with EPA requlations.

Ansther project is aimed at improving communication aystems ugsed by
maintenange perconnel aleng the wvast expansexs of Alaska's highways.
Exigting two way radic systems are limited by geveral factors which have
8 direct impact or our annual maintenance budgets. Improvement in
communications could resvlt in gigrificant benefits.

2.5.3.2 ACTIVE PROJELTS

At the close of calendar vyear 19856 the Facilities Research Progﬁan Wes

conducting 22 active research projects. The majority of these projects
were begun in previous years and have continued in 1986. Only three neu
projects were begun in 1984. : .
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FACILITIES RESEARCH
ACTIVE PROJECTS 1984

BUTLDINGS: -

Hoizt Tnzulation Stud
Advisery Board Priority 84 in 1982
Project Manager J. Rezek

This study ia identifying meisture preblems with varicus building
insulation materials in an seffort to prepare better specifications for
design and consiruction of state buildings.

Building Air Buaiity
Advisory Board Priority #8.in 1982
Project Manager J. Rezek

This proeject hes been an eongeing effort to learn more about indocr air
quality in our state ocwned and eperated buildings. Air exchange retes.
effects of humidity, and poliuvtants such as carbon monoxide and cigarettie
emoke have been studied. Surrentlyys under this projects we are studving
the riak of Radon gas exposure in public buildings.

Thermal Performance Standards
Legisiative Intent 1980
Project Manager 1. Leonard

Development of thermal and lighting energy desigh standards were completed
in 1984 for Stste buildings with less than 12,000 £+? of +loor area.
Currentliy, this project is reaching completion of standards for targer
buildings,

Hechanical Enginesring Guide
Advigory Beard Prierity 89 in 1984

Project Manager L. Learnard

this preject supporis DOTEPF Standards and Techrnica?l Services by developing
standards for the design and comstruction of mechanical aystems in state
buildings. Thezse are necessitated by the large npumber of +ailuyres
experienced sver the vears.

Thermal Test Chamber MED
Advizsory Board Priority BIO in 1984
Project Manager J. Rezek

This project provides for paintenance and ineidental operational costz of
the gsection’s Guarded-Hot-Box. This apparatuz is used to measure the
thermal conductivity of building naterialg and components. Zee
Neusletiers Vol. S5 No. 12, dated June 1924: VYol. S5: Ne. & dated December
19855 Vel. 5. Ne. 4. dated October 1985: and VYol. 3. No. 5, dated (923,
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feofing Materials
legisietive Intent/1984
Project Hanager J. Rezek

Thia arojest iam developing  improved specificatians grd dJestan  and
construction techniques for roofs aof stzte owned and operaied buiidings.
The project is the regult of a lgrge number of failures of roat systems
of State buildinge observed over the YEAMrS.

Snow Lond Manua]
Advigory Board Prioritv #3 in 1935

Project Maznager 1. Rezek

This project i= 2 joint effort of aeveral state agencies te develop  more
accurate design informatiom aboul snow lsade on roofs in various parts of
the state,

Refrigerated Foun dation Systems

Advisery Board Priority #1 in 1981
Preject Mapzger J. Rezek

This praject ig evaluating the heat removel rates cf commercially
availabie therwal +tubez for fixed cenditions and at wvariocus angles. The
resultis may be applied by engineers dezigning foundations in permafrost
cenditions which are to be stabilized using heat tube technalogy,

Test faciliﬁr for evaluation of .heat -trans'fer'
from thermo tubes at CRREL’s Hanaver,
New Hampshire tab. - '

26

[T



ool B BN BN BN B O BECE AN A S - W W

ENERGY AND UTILITIES:

Diesel Electric Fual! Fconomy
legislative Intent/1983 & Advisory Board Pricrity HZ2 1985
Preject Managger L. Leonard

Ciesel-Electric 'systEms: used te supply e=lectric powsr 1o many public
facilitiess are investigeted and analwvzed boeth in the field and the .
Taborateory to find wavs of improwing reliability and fuel ELOTnOMY . The
information is vmed to dJeveliop improved design standards. spegifications.
and m2intenAnce and cperation preocedures.

Powar Quslity
Leqiglative Intent/1980 & Adwisory Board Priority #S in 1985
Project Manager L. Le#orard

Irrequiarities in signai gquality from diagel-slectric generators cost the
state significant amounts annually for mpaintenance and repalr. This
proeject seeks o idemtify +the scurce of thege problems: quantify the

_costs- and find cost effective solutiens te the problem.

Photowveoliaie Systems
Special Project
Project Manager J. Rezek

Thiz project is evaiuvatling 3 werking photeveltiaic systen and analvzing the
data collected. The resulis will be prepared oo 2z to be readily
vusable by engineers contemplating the photoveliaic power alternative.

Bush Tire Protection

Advisery Beard Priority H#12 in 1985

Toepic reevaluated as "of special impertance"” by 1988 Board
Praject Manager J. Rezek

Thia projett is investigating alterpatives to water sprinkler systems for
fire protection of facilities in bush ATaska. The objedt is to improve
the reliabiiitvy of protection 2nd to reduce the +time and cost of repair in
the event of a fire. fin emphasis is being placed on modified Halon
systems.

HARINE:

Logding of Fioat Connections
Advizory Beard Prierity #1 in 1923
Project HManager J. Rezeg

This project is investigating the failure of finger flcat connections at
the Kodiak =mall boat harbor and will attempt to find a solution to the
proebtem.
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Seaway Guaniification
Advisery Board Fricority 85 in 1982
Project Manager J. Sezek

This project supports the Marine Highusy System by developing sea-state
data and improving cestal navigation technigues which may allow the use of
smaller: less expenzive vessels foar loeczl ferry traffic in scutheast Alaska
g= part of the new Fast Ferry 3Svsten.

Twirr Hull Stability
fdvisery Bsard Priority ¥59 in 1985
Project Menager J. Rezek

This project iz developing stability criteria for use of light. fast, tuwin
hull vessels to be considersed for use a= part of the Fast Ferry System.
Thiz information will help assure that vesseis purchased will be the
safest and most cost effective available,

AVIATION:

Radiclumjnescent Edge Lights
Advisery Beoard Priority H1 in 1984
Preject Manager L. Lecnard

Az a joint effort with the US Department of Energdy under this preoject a
non—-electric air field Tighting svystem has been developad. Currently the
system is in use at three rural airports. This is an extension of tritium
light +tec¢hrology using the hydrogen igetope {ritivm as an  enerjiy
source. See alse Implementations Section 4.1,

Bethel Bump Phase ITI
Advizory Beard Priority #1 in 1935
Project Manager J. Rezek

Thiz is &n experimental project which is stabiltizing a bump in ihe runway
at Bethel airport usming heat-tube techrology. So¢ far the preject has been
successful in delaving the need for major reconstruction which woeuld be a
mz jor disruption of service and ¢ost many time the cost of this project.
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Special Project Requegted by DEC '

Project HManmger L. Leonard

Thig ia & preject directed - {oward improving aviation safety on small or
remote runwaye. . We are testing an  inexpengives. low: maintenance viswal
glide alope indicator, We are currentivy evaluating pilet acceptance of a

lunit inatalled on a secondary runway at Fairbanks Internztional Airport.

5 B
S A

BA-VASI. Simple and inexpensive. The BA-VASI is being
evaluated at Fairbanks Intemational Airport, but will support
aviation primarily in rural communities.

TRAINING AND DEVELOPMENT:

Engireering S$tudent Program
Legimslative intent/198]
Project Hanager L. Leenard

This is a very cost effecrtive progras which allows . graduate students in
Engireering &t the Universgity of Alaska to fulfill their research project
requiresent by atudying a subject of interest {o DOTEPF. At the end of
1986 +there were three studenis supportied by this program, ong in ezch of
the Civil. Hechznicals and Electrical engineering discipliness with a
fourth scheduled to begin in the Spring of 1987 in Mechanical Engineering.
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3 FINAMCIAL
3.1 TOTAL FUNDING
-In 19846 funding -to support the Research Section wzs derived from beth

Slate of Alaska and Federal sources. These source divisions - are shows in
Figure 3.1 followed by 2 breakdown of the sourtes in Table 3.1.

FIGURE 3.1

1Tg%%§§3£ég&
TABLE 3.1
TOTAL FUNDS FOR RESEARCH SECTION 1985

STATE GENERAL FUND FEDERAL FUNDS
STATE OPERATING BUDGET $424,900.00
STATE CAPITAL BUDGET $500, 000. 00
FHWA HPR PROGRAH $440,000.00
FHWA RTAP PROGRAM $42,500. 00
U.S. DEPT. OF ENERGY $52,000. 00
SUBTOTAL . $924,900.00 $754, 50000
TOTAL £1,67%, 400.00
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fdministration of Facilities Remearch
Froject Manmager L. Lecnard

This project supports the cests fer publicatien of reporis: seminars
wor kshopss  2nd similar activities. It also supplements other projecis
with miner funding adjustments necessitated by unforeseen contingencies.

HIGHWAY :
Direct Satellite Communications

pdvigory Board Priority HE in 1984
Preject Mansger L. lLeomard

This invegtigation iz conducted through the Institute of Heorthern
Engineering at the University of Alaska. It focuses on methods using
orbiting satellites and pertabie ground receivers which would support
continuous coverzge for voice d4rade commynicatiens aleng the expanses of
land and marine highways in Alaska.

Atmospheric Pollutant Trapspartation Model
Advisory Board Priority B3 in 1983
Preject Manager L. Leonmard

This study focusmes on the implementation of Calined, a line source (aussian
model:s Yo predict G0 Tevels in ambient air. The exiztence of high (0
ievels in Alasks makes it critical to be able t» assess the impacts of
highway preojects on this air quality parameter. Our agpprogch invelves
the assimilatien of existing meteorological and traffic data in
Fairbanks and Anchaordage so that we can acsess the suitability of
Calined in Alaska. It supports the envircnmenial sections of D&C
in Fairtanks and Anchaorage.
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3.2 OPERATING BUDGET

A portion of fthe funds teo anmeally  suppert ihe Research Ssciieh are
dpprcpriated to  the Department b» the Legisiatyre thraugh the Cperating
Budget . The Operating portion Supparis primarily overhead and
administrative gosts and about half of the staff zalaries. In 1984 the
" Dperating Budget faor the Research Section was as follows:

TABLE 3.2

OPERATING BUDGET

OBJECT DESCRIPTION GENERAL FUKD APPROPRIATIGN
Personnel Services (zalariesg) $353, 200

Travel 2:400
Centragctual Services a1, 100
Commoditieg 7400

Authority to expend g te $350.000 of additional Federa] rec2ipts on
Pergsennel Sarvices, was alse provided by +the Legislature in the 1984
Gperating Budget,

This agpropriation represents over a Z20% Rezl-dollar decrease from the
pPréevious wear,

3.3 EAPITAL BUDGET

Az shoun in Table 3.1 funds wers alsg gppropriated to research through the
State Capitatl Budget. These funds are used to conduct the Annual Work
Pregram of prajects. Alser  through the Capital Budget the Legislatyre
grants limited avtherity to  the Research Section to Receive and Expend
federal funds, In 19846 i{he Legislature appropriated $500,000 from the
Gereral Fund Capital Budget to suppori research projects within DOTLPF.

In the zame budget, gutherity to receive gnd expend federal funds was giwven
in the ameunt «f $750.000. ’

Figure 3.3 shous the 31location of the general fund dellars with Research
Section at the epd of 1984, Immedigtaly following Figure 3.3 iz Tabla 3.3
which identifies the tetal preject breakdown of these capital funds.

At the end of 193s, there remained severad projects form this 1list that
were not yet initizted. This was necessitated by the fzilure cf the
Mational Highway Act Fass the US Congress 3zt the <clese of the 1985
Session. Since the greater portion of the federal fynds, deseribed above,
were part of that legislation jt seened prudent thet some funds be held in
rézerve pending final resolution of the issys.
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PROGRAM SEGMENT
TABLE 2.3
PROJECT SPECIAL PROJECTS  FAGILITIES HIGHWAYS
HEW PRODUCTS TESTING £15,000.00
FAILURE STUGBIES S30.008.00
PUBLICATIONS 555,0Q0.08
TMFLEHENTATION £28,000.00
COHPUTER PROGRAMING £5,000.110
STUZENT PROGRAM $25.000, 00
SEALAY BIANTIFICATION £125,000.00
TWIN HULL STABRILITY 524,.000.00
HANICAP ACRESS SYSTEMS 45, 000.00
HM ON FIRE PROTECTION £27,000.00
SFRIHG THaE DAMAGE 45, 000, 00
STATEGIC HIGHWAY RES. $5.060.00
ROAOSIDE VEGETATION CHTL. =54, 000,00
SUBTOTELS i58, 003,00 216000, 00 104,000, 00

33



3.4 FEDERAL FUNDING

As has been discussed in  other sections of this reperts  the Rezearch
Section depends heavily on  federal furnding, especizlly for the Highway
Research program. Az wes made cleer by Figure 3.1  federz] funding is
critical to the operation of the Research Section gccounting for abeout 44%
of totel funding. In 198&: howevers the lack of a Mational Highuway Act
rlaced the Highway Research Program in =ome jepordy, Of greatest concern
waz the largest block of funding for regearch. the $&40.000 earmarked for
the HPR program was included. Aithough this was resolved in the spring of
1987 at the ead of 1984 the unceriainty was causing merious disruptien in
the orderly conduct of the Regearch program. For this repert however; we
will net deal with the izsue further.

The designated zllocation of federal funds within the Research Section is
shewn in Figure 3.4 Bnd Teble 3.4.

pasn
T
e

TAELE 3.4
DESEGNATED ALLOCATION OF FEDERAL FUNDIMG 1988

FEDERAL FPROGRAH

FHWA HPR FHiA RTAP REROE

HIGHWAY RESEARCH STAFF SALARIES $350. 000.00
HIGHWAY RESEARCH CONTINUIMNG PROJEETS 200, 000,60
HIGHUAY RESEARCH NEW PROJECTS S50, 000 .00 . :
TECHNOLOGY TRANSFER CENTER - £62,500.00 -
FACILITIES RESEARCH MEW PROJECTS o sad.o0o.oo

CFACILITIES RESEARCH CONTIMUING PROJECES = © €57,200.0340
SUBTOTAL - $640.000.00 $&42.500.00  $52.200.00
TOTAL : $754, 700,00
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4 RESULTS OF. RESEARCH
4.1 IMPLEMENTATION _ T .

As described sarlier: the primary goa]| of Research preojects. iz to. develop
ne¢w knowiedge abeut some aspect . of the OJepartment’s mission associated
with planning: designs constructions mainternarnges or operations: and
with that knowledge affect a positive change. The process of translating
that new knowledge into the positive change we most often refer
te 8 impiemsntation. The reaylts of 2 regearch praojects no matiter how
skiilfully executed or innmovatively contrived are of Tittle direct walue
te the Depariment uniess they cam be implemented into the routine
eperation of gome aspect of the department’s work. Far this reascn
ctonsiderable emphasis iz piaced on implementation.

All prejects wundertaken by the Research GSection are performed with the
uitimate gogl of resulting in som2thing which can be implemented. Ezach
preject report contains an Implementation Statement which relates the werk
deoscribed to the inmplementztion issue. In many cases 2n entire project ig
gimed at impleneénting the resulis of some previously completed research
project.

The following describes two =fforts which began in the Research Section asz

ideag and were carried through the various stage= eventually resultiing
in pogitive change. Uhile there are numsrocus sxamples of impliemented
research resuliss; some more significent thanm others, these tftwo were

accompiished in 1984 and serve as relevant examples,
THE IMPLEWENTATION OF RADIOLUMIMNESCENT RUNWAY LIGHTING

In 1980 representatives from the Alaska Region of FAA visited the Research
Section te discuss the problem of limited landing aids at =zmall rural
airpartis, The Departnment owns ond sperstes over 200 airporis statewide
with the vest majority equipped with minimal support facilitieszs because
of low volume use and remoteness. Among other topice: the discussion
of airgort Tighting wags of prime interest, Although the Regsearch
Section was beginning to consider the issue through projects. he clear
alternative to ceonventionals, medium intensity, ele¢tric runway jighting
wag envizioned: and all agreed that +the cost and reliabitity problems
associgted with remote locations did nmot present am atiractive solution.

By 1982 ihe Research Section had investigated a number of remote runwav
tighting aiternatives: but a11 were fundamentzlly eleciric and all had the
drawback of requiring a reliable &nd continuous electric POWEr SOUrGe. It
was the power source that prezented most of the prebiems in  remote areas,
50 uwe began to Teok for 2 nom—electric alternative, In January of
1983 the Research Section conducted a  joint experiment in Alaska with
the US Department of Energy and several branches of the military in
which Radicluminescent (RL) technology: tritium lights: could be adapied to
A nen-elgetric runway lighting applicatieon. The test was a qualified
sutcess and the following wear a itwo-month demonstraztion was ¢onducted at
the state zirport at Central, Alaska with a second generaticn protatype
lighting system. In 1984 a further improved system was evaluated by
the FAA Tech Center resulting in & favorable report.
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Further +testing in #Alzsksz was conducted. Urile Tesmsz intense than
Cenventiona] electric runway tighting, +the I00% reiiability of FL lighting
and itg oroven ability *o support V&R night eosrziicns et small rural
runwdys has convinced the Depariment of = veaips, In December 1984
Deputy Commissioner H. Glenzer informed the Alaska region ¢f FAA that three
perxanent RL Jighting systems had been permanently instailed at State
cperated airports a8t Centrai: Council, and Tununak. Although certain
regulatory approvals are yet to be fully cbtzined and continued, joint
testing by £fhe Research Section and the UEDOE will tontinue {o
ageure the uliimate safety and longevity of the svstems RL's heve now
been implementad,

i ; =

Installation of RL runway lighting at the
Central airport.

Currently: the RL's can be purchased and inetalied in many czses for less
thar hal¥ the cost of the electric alternative with the life cwele cost
comparison even further slanted toward the néw system. The Alaskan sysiens
were ithe firet of their type in the worid. Lurrently the Alaska Air
Command of the USAF is procuring RL systems to support its special mission
in Alaska, and the State of Flerida is leading the development of RL
taxiwdy mighs and texiway edge lighting for its unigque problems. RL
technolegy will continue to advance end the Department will share in this
evolution but: 8t the current stete—of-the-art the implementation of RL
runway lighting is making a pesitive contributien to the gafety and
viability of aviation in Alaskz.

THE IMPLEMENTATION OF THE FALLING WEIGHT DEFLECTOMETER

During the 1950°z hPighway engineers realized that ingity  strength
médgurements of highways provided the most accurate means of predicting the
Tife expectance of pavemenis. The Benkleuwan Beam progedures which involved
measuring . the vertical  movement beneath the tires of a . loaded truck,
becane widely used 4o indicate pavemant strengih. Thiz deflection
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was then successfully correlated with the paverment 1{fe. Data from test
reads allowed defiection data to be wused to design pevement overlays
which would perform in a more predictable manmer  that previous methods
2llowed. )

Elastic layer théory showed that-if. the shape of the deflectien “basin”
could be determined, - the strength characteristics of the seil that support
the uwheel loadings could be determined.” This would provide the mechanism
te furiher improve the prediciability of pavement performance.

In 1977, the Department purchased a Road Rater, a machine which worked much
tike the Dynaflect. The Road Rater was axtensively tested by the Research
S$ectien and found ¢ be unsatisfactory for use in Alaska for =zeweral
re3sons. First: the lcads were not high enoudh to adequately nedel loads
by heawvy trucks directly. Secondlw, during spring thaw: the vibratory load
uzed by the Read Rater caused the deflection measurements to be unysable,

During the summer of 1980, 2 consultant was comiracted o test a new devicge
called the Falling Weight Deflectometer (FUD). The FUD simulates & passing
truck By dreppingd 2 weight onte the pavement  surface and measuring the
deflection of ihe surface at predetermined distances from the iead. This
allowed the measurement of the pavement response ynder the same loading
cenditions as would be expecied under heavy wheel loads. Jperators can
“"dial®™ in the Tead they want and monitor what happened. The Research
Section staff was sufficiently impressed that a2 FUD was purchased in 1981.
The FUD was immediately used %o collect deflection data for use in
Flanning, design and fer the establishment of load restrictisns. While
defiection data had been required, for many vyears  in the degign of
overiavs: the FUD reduced the cost of coetlecting this data by approximately
73X as compared to the previously used Benkieman bezm. It also alleowed
the system—wide coverage needed for accurate plarnning and desidn process.

By 1934, +the increased demand for the FLD required the purchase of an
additienal machine to be stationed in Anchorage, Az experience with the
defiection data increased: new methods were developed nationaily and by
the Research Section which hzve z)lowed pavement design to move from ap
art to a sgcience, For the first time, pavements are being designed:
ueing éngine¢ring parameters rather +than empirical equations. FPersonnel
skilled in these +techniques are abile o predict pavement performance
for dezigns and materials which are cutside their gxperience. Manyw of
these designs have greatly reduced the cest of roadway rehabilitation
projects. In some cases:; failures of pavements praoduced under the
previousty used procedures have been accurately predicted.

Demand for the FUD centinued teo grow until twe =zdditieonal machines were

purchased in 1985, Twe machines are currently in Fairbankss one in

finchorage and one in Junezu. Several training Courses have been given to

highway and airport designers. both within the Department and the private -
sector: 1o provide the knowiedge to use the deflection data to the full

state-of-the-art. The Department’s engineers are beginning to realizre that

ravement struciures can be analvred in 2 mannar similar to the way

structural engingers have been analvyzing buildings for many vears.
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The impiementation of the Falling Weight Deflectometer inte the Department
has resulted in a major change in the way highway and airport pavement
structures are designed, Current springtime loagd restriction poelicy relies
heavily on the FUD to determine when z2nd where t¢ mpply Toad restrictions.
Defiection data is 8lsc consulted whenever gveruetight permitse are requested
in exGesg of 125X of the legal Timit to insure +that the roadwsy can
withstand the load without undue damage. In sheort:; the FUD iz becoming
integrated into all zapects of pavemenit plannings design: maintenance and
pavement protectiaon.

4.2 TECHNOLOGY TRANSFER

In June of 1984. Aleska received a grant to establish the Alaska
Tranaportation Technology Tranzsfer Program as part of +the Federal Highway
fdminigtration’s Rural Technolegy Aosistance Program (RTAPI. This program
provides 8 techpical resosurce +oc Alaskans fecing the nany challenges of
trensportation needs. Udhile the focus of Research has beaen to neet
Bepartpent needsy thie program provides funding to breoaden our audience and
offer assistance in impgroving trensportatian ewpertige Bt the leocal 1avel
as well as within DOTRPF.

Under this program.: we conduct up to ten seminars per year and produce a
quarterly npewsletter. femingr subject areas includer administration
planning: n2inienance, operation. degigm. and congtruction of
transportation facilities. During the past vegr; Se*mindrs weré conducted
in Fairbanks, ﬁnchcraqe and Juneau. )

This program iz underuritten by & !62:5DG federal grant. The required 50X

match for this grant is prov:ded ‘jointly by - the DOTAPF -a8nd the University
of Alaska, Fairbenks. -- - -~ . . . C o
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4.2 PUBLICATIONS

The Rese&réh' $ection prepareé and distributes publications in 1wo basic
Fornﬁts_gF shoun_in the foj?qging'phoﬁos. :

RESEARCH MNOTES Bre newsletters published monthly whick highlight one or
mere  research prejects of lopical interest being carried out by the
Research Section. The format is informative vsually withput being highly
techrical. RESEARCH MOTES is distributed to a 335 member mailing list
free of charge. Thoee interested in receiving RESEARCH NOTES on a
reguier basie ¢an do 3o by contacting the Research Section and regquepting
that their name be in¢luded on the mailting list.

RESEARCH REPORTS are the official decumented record of 2 project conducted
by the Reseerch Sectien. This formal report series wes begqun in 1980 and
currently centains 182 listings. Reperts &re bound in +the FResearch
Seciien's cover and numbered with the AXK-RD designation. The format i=
twped and the lergth and degree  of technical complexity varies
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cansiderably depending on subject. The contants of reperts reflact the
views of the avthor whe is= responsible for the facts dnd accuracy =f the
material. Each report, howawver contains an Implementation 3Jiatement
which jg i1he official view of the Research 3Zectlen 2s te how 1he comient
of the specific report relates to the DOTLFE. -

RESEARCH REPORTS are intended for distribution to¢ amd use of DOTAPF
personnels but it iz re#coegnized +that many reports are of significant
interest ts others. After distribution within the Department. it is the
policy. of the Section t¢ make remzining Copies avazilable to interested
parties without costy once the internal distribution haz been made.
Reports are cataloged at State libraries and the Univerzity of Alaska.

_When stocks are depleted; reguests are referred to the Arctic Environmental
Information and Datz Center: University of Alaska., 707 A Street: Anchorage:
Alaska, 99501, or by phone (7077 279-4523.

In addition to our standard diztributien in 192&s +the Research Section
digtributed requested materizls as follows:

RESEARCH REPORT REQUESTS:

T/85 teo 12786

Fereign = 133

Out of State - 244

In State - &17

TOTAL REZUESTS - 995

Publications distributed in 19246 are listed below. A complete list of

rublications producted since July I, 1980 is available by writing the
Research Section.

RESEARCH NOTES

DIRECT SATELLITE COMMUNICATIONS
November 1988, Volume &, Mumber Ss Alex Hillsz.,

UPDATE?! ERADIQLUMINESCENT LIGHTS
Gctober 1984. VYolume 5: MNumber 4: Leéroy £. Lesonard.

DIESEL ELECTRIC GENERATOR
- September 198&: Volume &, Muymber 3; Leroy E. Leonard.

ANALYZING RUNMAY CROSSWINDE BY MICRO COMPUTER
August 1985: Yolume &, Number 2, Alan Bralew. ”

SAND STABILIZATION FOR ROADS AND AIRFIELDS

July 1988: Volume &1 Number 1. David Esch.
EGRESS WINDOW TESTING
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EGRESS WINDOM TESTINS
Jupe 1984&:; Volume 5. Mumber 12, John F. Rezek

FISH PASSAGE THROUGH DRAINAGE STRUCTURES
May 1984, Velume 5, Humber 11. Larry R. Suset and Michael Travis

BRIDGE FOUNDATIONS IN PERMAFROST
April 19856, Volume 5, Number i Dean Baldassari

ICEBREAKER TRAFFICABILITY STULIES
Harch 1984: Volume 5. Humber 9, . Larrv R. Sweet

THERMOSYPHON DEVIGES
February 1984, VYolume 52 Wumber &, Lorema Hegdal

DYNAMIC COHMPACTION
January 198&: Volume Sy Number 7. Hatthew K. Reckard

RESEARCH REPORTS
REFPORT NUMBER TITLE
AK-RD-85-31 Vita, Charles L.y Vinsonr Ted 5.y and Roonews James ..

Bethel Airgort CTB-AC Pavement Performance dnzlvsiss
74 pp.y 1985,

HK—RD-36"SG_ Danyluk: Lawrence S, Stebilization of Fine-Grained Soil
for Road and Airfield Construction: 42 pp.. 1986.

FHWA-

A -RO-26—29 Kinneys Themas C.s Tensile Reinforcement of Road
Embankments on Polygeonal Ground by Geotextiles or Related
Material. 26 pp.s+ 1984.

AK-RD-84-28 Beachr Winfield G.. Celd Set foncrete: 71 pp.s, 1986,

AKX -RD~B&-27 Kezisek: L. and J. Reoney. Soil Stabilization Test Strips
Bethel, Alaska: 7& pp.s 198&.

AK-RO-B46—2& Osterkamps T.E.» G.L. Ballen, B. Hamer: J. Gesink, J.
Peterson: and V. Gruel, Low Temperature Transverse Gracks
in Asphalt Pavement in Interior Alaska, 104 pp.s 1984.

AK-RO-284£-254 Hicks: R.G.: Stuart Albright ard James Lundy, Evalugstion
of Percent Fracture and Gradatioen on Behavier of Asphalt
Cencrete and fAggregate Bases Executive Summarys 182 pp..
1985,

BAK-RD-84-25 Hickss R.G., Stuart Albright and James Lundys Evaluation

of Percent Fraciure and Gradation on Behavier of Azphalt
Concrete and Aggregate Sase: 171 pp.: 1784,
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AR-RD-5346-24
Ak-R0-86-23

AK-RD-B&-22
AK-RD-84-21

AX-RD-86-20

AK~-RD-B&-19

AK-RD-8&6-18

FHUA-
AK~RD-86-17

AK-RD-84-16
AK-RD-86-15

AK-RO-86-14

FHYA-
AK-RO-84~13

AK-RO-84-12

FHWA-
AK-RO-86~11

AK-Rd-8B&-10

Ustermanns R.D.: and M.}, Economides: Pilet Plant Studies
and Process Oesign for the Production of Calgcium—-Magnesium
fcetate, 73 pp.s 1989,

Lemona: Frank L. and P, W. Neif, Air-Flow Yindews - An
Evaluation of their Potential for Usze in Arctic znd
S5ub-Arctic Environments: &1 pp.. 1986.

Koehmstedt. P.L., Sand Stabilization for Remote Airfislds,
144 pp.s 1984,

Zarling, J.P.: T. Kinney: R, McGilivary and R. Briggqs,
Datalogger Evaluations 24 pp.. 19B8&.

McFaddens Terry: Performance of the Thermotube Permafrost
Stabilization Syslem in the Airport Runway at Bethel:
Alaska, 44 pp.s 1985.

Herritt, Robert and A. Weber, . Evgluation of the State
Highway Maintenance Communication Syetems 17 po.s 1985,

Fryer: Marks and £. E. Browun. Design of Ventilated Attic
Spaces for Buildings Sighted in Cold Regions: 55 <1 - 3
1788,

Burdicks J., Strain Data Obtained from Monitoring the
Gastineau Channe] Bridge, (In Publicatien Process).

Zarling, John P.. Thermssyphon Devices and Slab-sn-Grade
Foundation Design. &3 pp.: 1985.

Roods Roberi; Egress Windew Testing, 25 pp.: 1985.
Reckard, Matihew K.: Experimental Feztures in Hiqhway

Construction - Program Description and Project Summaries:
65 pp.: 1985,

Tilsworth: Tim and D. Manning, Highway Right—of-Way Sludge
Disposal, Julwy. 1989,
Johansens Dtios and T. Roberis:Performance Characteristics

of a Remote Alaskan Meteor Burst Telemeiry System
&2 pp.s 1985.

Braleys Alan: Modeling Temperaztures of Alaskan Pavements -
FYas, 3Ig e .y 1985,

HiiTs: Alex: Direct Satellite Communications — Interim
Repaort, 14 pp., 19385.

42



FHWA-
ak-RD-85-07

FHUA-
AK-RD~84-08

AK-RD-84-D7

AK-RD-86-06

*FHWA-
AK-RD-26-05A

FHUWA=
&K -RO-256-03

AK-RD~B&-04
AK-RO-85-03

#AK-RO-BA-(Z

AK-RD-86-01

- e v e

Baldassari, Dean, Long Term Performance of Three Bridges
on Permafrost.: 13 pp.. 1985,

Eschs D.C., and C. Gentry, Soil Stabilization for Remole’

frea Roadss 121 pp.. 1985

E. Alviti» R. Kulkarnis C. Saraf: and F. Finms Pavemeni
Detlection Inventory (Its Use in Fatigue Crack
Predictions): 24 pp.s 1985.

Moriwakis Y.» E.E. Wincente, 2. Lazi, and T.L. Heses. A
Re-Evaluation of the 1954 "L" Street Slide, 135 pp.. 1985.

Hicks: R.5.; Hossein Takalleu. Optimizing Hix Ingredients
for Rubber—Hodified Asphalt Pzvements. (Orafi prepared for
1984 annuazl meeting of the TRB)a: 35 pp.s 1985,

Hicks, R.B.:; Hossein Takzlleu: and J. MeGQeillern. Jr.s
Optimizing Mix Ingredients for Rubber-Medified Asphalt
Pavemants, 254 pp.. 1785.

Bergs Richard, Effect of Coler and Texture en the Surface
Temperature of Asphalt Concrete Pavemenis. 6% pp.s 1983,

Fredstons J.A., amd 1.5. Eises Seward Highway Avalanche
Project Data Base, 20 pp., 1985.

Rea C.L. & J.D. LaPerriere, Effects of Calcium Magnesium
feetate, A Road Deicer on the Lentic Environment in
Interior Alaska, 52 pp.: 19835,

Maloshs J.B.» R. Johnsen and §. Bubenderf, Pari-Lead
Econemy of Diesei-Eleciric Generatorss %4 pp.. 1784.
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